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Analyses and Descriptions of Geochemical Samples,
Dolly Ann Roadless Area,
Alleghany County, Virginia

by
F. G. Lesure, B, F. Arbogast, A. L. Meier,
J. M, Motooka, and D, F, Siems
ABSTRACT
Semiquantitative spectrographic analyses for 34 elements and atomic-

absorption analyses for zinc on 39 stream-sediment, 17 soil, and 120
rock samples from the Dolly Ann Roadless Area, Alleghany County, Va.,

‘are reported here in detail. Localities for all samples are given in

Universal Transverse Mercator (UTM) coordinates. Brief descriptions

of rock samples are also included. Rocks analyzed include sandstone,
shale, and limestone. The iron-rich sandstones of the Rose Hill Form—
ation of Silurian age are a low-grade iron resource. The sandy limonite
samples from the so-called Oriskany iron deposits in the Lower Devonian
have a small potential for iron in the study area. High concentrations
of zinc in a few stream~sediment samples are related to the Upper
Silurian and Lower Devonian limestones and the limonite deposits in

the Lower Devonian, all of which contain trace amounts of zinc. The
data include no other obviously anomalous concentrations that might be
related to mineralized rock.

INTRODUCTION

The analyses reported in this report (table 1) are of 39 stream-
sediment, 17 soil, and 120 rock samples from the Dolly Ann Roadless Area,
Alleghany County, Va., collected by F. G. Lesure and M. B. Longacre,
May 17-18, 1979, and Lesure and A, E. Grosz, April 8-11, 1980. Rock
samples analyzed are described briefly in a separate section of this
report. All but four are chip samples of representative material
collected from outcrops or road cuts; the exceptions are composite
samples of chips from several boulders of float. Some of the rock is
partly weathered, but generally the freshest material available was
sampled. The soil samples are from the A9 or upper B soil zone, just
below the organic-rich surface soil or A} zone. Maps showing sample
localities and discussion of the results of the analytical work are
given by Lesure (in press).

ANALYTICAL TECHNIQUES

Rock samples were crushed to approximately 0.25 in (6 mm) and
pulverized to minus 140-mesh (0.105 mm) in a vertical grinder having
ceramic plates. Stream sediments and soils were dried and sieved to
minus 80-mesh (0.177 mm) and then pulverized.



Each sample was analyzed semiquantitatively for 34 elements by a
six-step, direct-current-arc, optical-emission spectrographic method
(Grimes and Marranzino, 1968) by Shannon Gore as part of a contract
with Specomp Services, Inc., Hayden, Colo., or for 31 elements by D. F.
Siems, U.S. Geological Survey (USGS) laboratories, Denver, Colo. 1In
addition, each sample was analyzed for zinc by an atomic-absorption
technique (Ward and others, 1969, p.20) by B. F. Arbogast, Karl Krill,
and J. D. Sharkey, USGS laboratories, Denver, Colo., and for uranium
by a spectrofluoremetric method by J. D. Mensik, as part of a contract
with Geoco, Inc., Wheat Ridge, Colo.

The semiquantitative spectrographic values are reported as six
steps per order of magnitude (1, 0.7, 0.5, 0.3, 0.2, 0.15, or multiples
of 10 of these numbers) and are approximate geometric midpoints of the
concentration ranges. The expected precision is within one adjoining
reporting interval on each side of the reported value 83 percent of the
time and within two adjoining intervals 96 percent of the time (Motooka
and Grimes, 1976).

Iron-rich sandstones were analyzed for iron and phosphorus by A. L.
Meier and J. M. Motooka using aqua regia digestion and inductively
coupled plasma techniques.

ROCK DESCRIPTIONS

Sample No. Description

VDA 001 2-m chip sample, medium-grained quartzite. Tuscarora
Quartzite.

VDA 002 2-m chip sample, blackish-red, fine~grained, hematitic
sandstone; minor clay galls, slabby. Rose Hill Formationm.
sp gr 2.82.

VDA 005 l-m chip sample, blackish~red, fine-grained, hematitic

sandstone. Rose Hill Formation. sp gr 3.00.

VDA 006 2-m chip sample, dusky-red, fine~ to medium—-grained,
hematitic sandstone; minor clay galls, crossbedded, slabby.
Rose Hill Formation. sp gr 2.67.

VDA 008 l1-m chip sample, blackish~red, medium-grained, hematitic
sandstone. Rose Hill Formation. sp gr 2.90.

VDA 011 2-m chip sample, pale-red, fine-grained sandstone; slabby.
Juniata Formation. sp gr 2.60.

VDA 012 1-m chip sample, grayish-orange-pink, medium-grained sandstone.

Juniata Formation.
VDA 013 2-m chip sample, pinkish-gray, fine-grained, hard,
quartzitic sandstone. Tuscarora Quartzite.

VDA 014 2-m chip sample, blackish-red, medium~grained, hematitic
sandstone. Rose Hill Formation. sp gr 3.09.

VDA 015 1-m chip sample, blackish-red, medium~ to coarse-grained,
hematitic sandstone; clay galls. Rose Hill Formation.
sp gr 3,13, : : -



Sample No. Description

VDA 016 l1-m chip sample, blackish-red, fine-grained, hematitic
sandstone. Rose Hill Formation. sp gr 2.94.

VDA 017 2-m chip sample, blackish-red, fine-grained, hematitic
sandstone; minor clay galls. Rose Hill Formation. sp gr 3.33.

VDA 018 1-m chip sample, blackish-red, fine-grained, hematitic
sandstone. Rose Hill Formation. sp gr 2.90.

VDA 020 2-m chip sample, grayish-orange-pink, fine-grained, quartzitic
sandstone. Keefer Sandstone. '

VDA 021 2-m chip sample, very pale-orange to pale-red, fine-grained,
argillaceous limestone and calcareous shale. Tonoloway
Limestone.

VDA 023 1-m chip sample, grayish-red, medium-grained, hematitic
sandstone; crossbedded. Rose Hill Formation. sp gr 2.63.

VDA 024 l-m chip sample, grayish-red, fine—grained, hematitic

sandstone; minor clay galls. Rose Hill Formation. sp gr 2.68.
VDA 025 2-m chip sample, blackish-red, fine-grained, hematitic
sandstone. Rose Hill Formation. sp gr 2.94.

VDA 026 1-m chip sample, blackish-red, fine-grained, hematitic
sandstone; hard, slabby, crossbedded. Rose Hill Formation,
sp gr 2.91,

VDA 027 1-m chip sample, blackish-red, fine-grained, hematitic
sandstone. Rose Hill Formation. sp gr 2.86.

VDA 028 1-m chip sample, blackish-red, very fine-grained, hematitic

sandstone. Rose Hill Formation. sp gr 2.85.
VDA 029 2-m chip sample, medium—dark-gray, fissile shale., Millboro
Shale Member of Romney Shale.

VDA 030 0.6-m chip sample, medium—gray, moderate-red seams, thin-
layered limestone; cherty. Licking Creek Limestone.
VDA 031 2-m channel sample, weathered, soft, friable sandstone.

Healing Springs Sandstone.

VDA 032 0.3-m chip sample, limonite. Typical Oriskany iron ore.

VDA 034 2-m chip sample, pinkish-gray, fine-grained quartzitic
sandstone. Keefer Sandstone.

VDA 036 1-m chip sample, light-gray fossiliferous limestone.
Licking Creek Limestone.

VDA 037 2-m chip sample, white to light-gray, stained grayish-
orange, porous, quartzitic sandstone. Healing Springs
Sandstone.

VDA 038 2-m chip sample, blackish-red, fine-grained, hematitic sand-
stone; minor clay galls. Rose Hill Formation. sp gr 2.93.

VDA 039 2-m chip sample, blackish-red, fine-grained, hematitic
sandstone; hard. Rose Hill Formation. sp gr 2.95.

VDA 040 3-m chip sample, thin-bedded, slabby, blackish-red, hematitic
sandstone and interbedded dark reddish shale. Rose Hill
Formation. sp gr of sandstone 2.81.

VDA 041 2-m chip sample, blackish-red, massive, fine—grained,
hematitic sandstone. Rose Hill Formation. sp gr 2.94.



Sample No. Description

VDA 042 2-m chip sample, blackish-red, fine-grained, hard, hematitic
sandstone; minor clay galls. Rose Hill Formation. sp gr 2.77.

VDA 043 l-m chip sample, blackish-red, fine-grained, hematitic
sandstone. Rose Hill Formation. sp gr 2.87.

VDA 044 0.5-m chip sample, weathered, porous, white- to yellow-brown-
stained, fine~grained, quartzose sandstone. Clifton Forge
Sandstone Member of Keyser Limestone.

VDA 045 2~m chip sample, weathered, white~ to brown-stained, porous,
fine~grained, quartzitic sandstone. Keefer Sandstone.

VDA 046 1-m chip sample, grayish-red-purple to grayish-red shale.
Rose Hill Formation. sp gr 2.52.

VDA 047 Composite sample from scattered boulders of sandy limonite,
footwall of Oriskany iron ore, pit 25, Iron Mountain mine,
Alleghany County, Va. sp gr 2.72.

VDA 048 2-m chip sample, grayish-red, limonite-cemented, quartz
sandstone. Ridgeley Sandstone. sp gr 2.63.

VDA 049 1-m chip sample, blackish-red, hard, fine-grained, hematitic
sandstone. Rose Hill Formation. sp gr 2.96.

VDA 050 2-m chip sample, blackish—red, medium~grained, hematitic
sandstone. Rose Hill Formation. sp gr 2.84,

VDA 052 2-m chip sample, moderate—~brown, limonite—cemented, medium—
grained sandstone. Hanging wall of Oriskany iron ore zone.
sp gr 2,93.

VDA 053 1-m chip sample, light~ to dusky-brown, sandy limonite,
Typical Oriskany iron ore. sp gr 2.92,

VDA 054 2-m chip sample, light-olive-gray, fine-grained, argillaceous
limestone; weathers moderate reddish orange. Tonoloway
Limestone.

VDA 055 1~m chip sample, grayish-red, sandy limonite. Ridgeley
Sandstone. sp gr 3.14.

VDA 057 1-m chip sample, light-gray, medium—grained, quartz sandstone;
stained grayish orange and pale reddish brown where weathered.
Clifton Forge Sandstone Member of Keyser Limestone.

VDA 059 2-m chip sample, light—- to moderate~brown, limonite~cemented
sandstone. Ridgeley Sandstone.
VDA 060 1-m chip sample, blackish~red, fine-grained, hematitic

sandstone. Rose Hill Formation. sp gr 3.22.

VDA 061 1-m chip sample, light- to pinkish-gray, fine- to medium-
grained, quartzose sandstone. Tuscarora Quartzite.

VDA 063 2-m chip sample, dark-~yellowish~brown, phosphatic siltstome
interlayered with greenish-gray shaly limestone. Martinsburg

Shale.

VDA 064 l1-m chip sample, grayish~red, interlayered fine-grained
sandstone and siltstone. Juniata Formation. -

VDA 065 2-m chip sample, white to grayish-pink, fine— to coarse-

grained quartzitic sandstone. Tuscarora Quartzite.
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Description

0.5-m chip sample, very dusky-red, medium- to coarse-grained,
hematitic sandstone; minor clay galls and white argillaceous
pellets. Rose Hill Formation. sp gr 2.99.

2-m chip sample, dusky-red, fine-grained, hematitic sandstone;
clay galls. Rose Hill Formation. sp gr 2.98.

1-m chip sample, weathered, dark-yellowish-orange siltstone
interlayered with shale. Keefer Sandstone.

l-m chip sample, pale-orange, friable, fine~grained quartz
sandstone; weathered. Clifton Forge Sandstone Member of
Keyser Limestone. ‘

1-m chip sample, dusky-red, fine-grained, hematitic sandstone;
minor clay galls. Rose Hill Formation. sp gr 2.94.

1-m chip sample, light-olive~-gray to yellowish-gray,
argillaceous limestone; thin-bedded and laminated. Tonoloway
Limestone.

2-m chip sample, blackish-red, fine-grained, hematitic
sandstone. Rose Hill Formation. sp gr 2.88.

1-m chip sample, blackish-red, fine-grained, hematitic
sandstone; grayish-red shale chips. Rose Hill Formation.

sp gr 2.89.

2-m chip sample, dusky-red, medium-grained, hematitic
sandstone, coarse-grained, grayish-pink, argillaceous pellets.
Rose Hill Formation. sp gr 2.89,

2-m chip sample, medium-light-gray, weathering light-olive-
gray, sandy, medium-grained, fragmental limestone. Licking
Creek Limestone.

1.5~m chip sample, calcareous tufa.

2-m chip sample, calcareous tufa.

1-m chip sample, dark-gray siltstone. Martinsburg Shale.

l-m chip sample, dark-gray siltstone. Martinsburg Shale.
1.5-m chip sample, calcareous, fossiliferous siltstone.
Martinsburg Shale.

0.05-m chip sample, fossiliferous limestone. Martinsburg
Shale.

l1-m chip sample, gray, fossiliferous siltstone, Martinsburg
Shale.

2-m chip sample, white to light-brown, medium-grained,
quartzitic sandstone. Tuscarora Quartzite.

1-m chip sample, white to light-gray, fine-grained, quartzitic
sandstone. Tuscarora Quartzite.

l-m chip sample, white to light-gray, fine-grained, quartzitic
sandstone. Tuscarora Quartzite.

1-m chip sample, yellowish-brown, shaly siltstone. Martins-
burg Shale.

1-m chip sample, white to light-gray, fine- to medium—-grained,
quartzitic sandstone. Tuscarora Quartzite.



Sample No. Description

VDA 207 l-m chip sample, pale-red, fine-grained, feldspathic quartz
sandstone, Juniata Formation. sp gr 2.51.

VDA 208 2-m chip sample, dusky-red, fine-grained, hematitic sandstone.
Rose Hill Formation.

VDA 209 2-m chip sample, blackish-red, fine~grained, hematitic
sandstone. Rose Hill Formation. sp gr 2.65.

VDA 211 1-m chip sample, grayish—orange, fine—grained, quartzitic

sandstone. Keefer Sandstone.

VDA 211A 1-m chip sample, moderate-yellowish-brown, fine-grained,
quartzitic sandstone; minor opaque grains. Keefer Sandstone.

VDA 212 1-m chip sample, grayish-orange, fine-grained, quartzitic
sandstone. Keefer Sandstone.

VDA 216 1~m chip sample, olive~gray shale. Romney Shale.

VDA 219 1-m chip sample, medium-light-gray shale, weathers pale
orange. Romney Shale.

VDA 220 Composite sample, several 0.05-0.1 m thick, medium—-gray

) calcareous concretions. Romney Shale.

VDA 221 1-m chip sample, grayish—orange-pink and pale-reddish-brown,

fine-grained, quartz sandstone. Tuscarora Quartzite.

VDA 222 1.5-m chip sample, white, fine-grained, quartzitic sandstone;
stained moderate red and light brown. Keefer Sandstone.

VDA 223 2-m chip sample, blackish-red, fine-grained, hematitic
sandstone. Rose Hill Formation. Sp.G. 2.66.

VDA 224 2-m chip sample, white, medium—-grained, quartzitic sandstone.
Tuscarora Quartzite.

VDA 226 2-m chip sample, blackish-red, fine-grained, hematitic

‘ sandstone. Rose Hill Formation. sp gr 2.67.

VDA 227 1-m chip sample, blackish-red, fine-grained, hematitic

sandstone., Rose Hill Formation. sp gr 2.91.
VDA 229 2-m chip sample, light-brown weathered shale. Romney Shale.

VDA 230 1-m chip sample, brownish-gray, fissile to massive shale
and interbedded siltstone. Romney Shale.

VDA 231 1-m chip sample, pale-orange, fine-grained, quartzitic
sandstone. Keefer Sandstone.

VDA 235 2-m chip sample, blackish-red, fine-grained, hematitic

sandstone. Rose Hill Formation. sp gr 2.99.

. VDA 236 l-m chip sample, light-red, thin~layered, argillaceous
limestone. Licking Creek Limestone.

VDA 240 1-m chip sample, pale~yellowish-orange, friable, porous,
medium~grained quartz sandstone. Healing Springs Sandstone.

VDA 241 1-m chip sample, gray to olive shale; fissile, weathers
pale yellowish orange. Romney Shale.

VDA 242 1-m chip sample, white to light-gray, fine-grained, quartzitic
sandstone. Keefer Sandstone.

VDA 243 1-m chip sample, blackish~red, fine-grained, hematitic

sandstone. Rose Hill Formation. sp gr 2.63.
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Description

3-m chip sample, white to light-gray, medium-grained,
quartzitic sandstone, Tuscarora Quartzite.

1-m chip sample, light-gray, fine-grained, quartzitic
sandstone. Juniata Formation.

1-m chip sample, grayish~red to yellowish-orange, fine-
grained, quartzitic sandstone. Juniata Formationm.

1-m chip sample, blackish-red, fine-grained, hematitic
sandstone. Rose Hill Formation. sp gr 2.70.

Composite, red to dark-reddish-brown limonite. Oriskany

iron ore, Cut 12, Iron Mountain mine, Alleghany County, Va.
sp gr 3.20.

Composite, limonitic sandstone and limonite. Cut 14, Iron
Mountain mine, Alleghany County, Va. sp gr 2.33.

1-m chip sample, light-yellowish-orange, weathered, friable,
fine~grained quartz sandstone., Clifton Forge Sandstone
Member of the Keyser Limestone.

2-m chip sample, dark-gray, fragmental limestone. Tonoloway
Limestone.

l1-m chip sample, pale-orange, fine-grained, quartzitic
sandstone. Keefer Sandstone.

1-m chip sample, grayish-red, fine-grained, hematitic
sandstone, Rose Hill Formation. sp gr 2.58.

1-m chip sample, white, fine-grained, quartzitic sandstone;
stained light brown. Tuscarora Quartzite.

1-m chip sample, olive-gray, fine-grained, quartzitic
sandstone. Juniata Formation.

1-m chip sample, olive-gray, argillaceous, shaly limestone.
Martinsburg Shale.

1-m chip sample, brownish-gray, calcareous siltstone.
Martinsburg Shale.

1-m chip sample, light-gray to white, fine-grained, quartzitic
sandstone. Keefer Sandstone.

1-m chip sample, blackish-red, fine-grained, hematitic,
sandstone; minor clay galls. Rose Hill Formation. sp gr 2.93.
l-m chip sample, medium-gray, fossiliferous, cherty limestone.
Licking Creek Limestone.

1-m chip sample, dark-gray, fossiliferous shale. Martinsburg
Shale.

0.2-m chip sample, gray, fossiliferous limestone. Martinsburg
Shale.

l-m chip sample, dark-gray siltstone. Martinsburg Shale.

1-m chip sample, dark-gray shale. Martinsburg Shale.



EXPLANATION OF TABLE

The X and Y coordinates are Universal Transverse Mercator (UTM)
grid, zone 17, The X coordinate is the easting value, in meters; the Y
is the northing, in meters.

Iron, magnesium, calcium, titanium, sodium, and aluminum concentra-
tions are reported in percent (pct); all others are in parts per million
(ppm). Letters below chemical symbols indicate the method of analysis:

s, six-step semiquantitative spectrographic method; aa, atomic absorption.
Other symbols on the table are: N, not detected; —-—-, not determined;

<, amount detected is below the lower limit of determination, which is
number shown; >, amount detected is above the upper limit of determina-
tion, which is number shown; ICP, inductively-coupled plasma.

Elements looked for spectrographically but not found, except as
noted, and the lower limits of determination are, for stream sediments:
Ag(0.5); As(200); Au(10); Bi(10); €d(20); Li(100); Mo(5); Sb(100); Sn(10);
Th(100); and W(50). For soils: Ag(0.5); As(200); Au(10); Bi(10); €d(20);
Li(100); Mo(5); Sb(100); Sn(10); Th(100); W(50); and Zn(200). For rock
samples: As(200); Au(10); Bi(10); C€d(20); Li(100); Mo(5); Sb(100); Sn(10);
Th(100); and W(50). Exceptions: rock samples VDA 029 and 293 reported
to contain 10 ppm Mo and sample VDA 241 reported to contain 30 ppm Mo;
rock samples VDA 216 and 219 reported to contain 10 ppm Sn; and rock
samples VDA 046, 061, and 065 reported to contain 100 ppm Th,.
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